Analysis of mouse brain microvascular endothelium using laser capture microdissection coupled with proteomics.
The blood-brain barrier (BBB) has been well studied in terms of its pharmacological properties. However, for a better understanding of the molecular mechanisms regulating these activities, means to thoroughly investigate the BBB at the genomic and proteomic levels are essential. Global gene expression analysis platforms have, in fact, provided a venue for cataloguing the BBB transcriptome. By comparison, and largely because of technical issues, there have been few comprehensive studies of the cerebral microvasculature at the protein level. Recent advances in both microdissection techniques and proteomic analytical tools have nonetheless circumvented many of these obstacles, allowing for isolation of relatively pure cell populations from complex tissues in situ and profiling of cellular proteomes. For example, immunohistochemistry-guided laser capture microdissection (immuno-LCM) provides the unique opportunity to selectively remove brain microvascular endothelial cells from the surrounding cell populations at the BBB, while supporting downstream proteomic analysis. In this chapter, we describe the use of immuno-LCM coupled with a sensitive, high resolution, hybrid linear ion trap coupled with Fourier transform mass spectrometry (FTMS) for proteomic profiling of mouse brain microvascular endothelium, a crucial cellular component of the BBB. We provide details of the quick double-immunostaining protocol for immuno-LCM, laser capture process, sample pooling, and protein recovery followed by in-gel digestion of protein sample, mass spectrometric analysis, and protein identification. Using such an approach to obtain comprehensive protein expression profiles of the cerebral endothelium in situ will enable detailed understanding of the crucial mediators of brain microvascular signaling and BBB function in both normal and pathophysiological conditions.